Temporal proteomic analysis reveals continuous impairment of intestinal development in neonatal piglets with intrauterine growth restriction.
Efficiency of nutrient utilization is reduced in neonates with intrauterine growth restriction (IUGR) compared with those with a normal birth weight (NBW). However, the underlying mechanisms are largely unknown. In this study, we applied temporal proteomic approach, coupled with histological and biochemical analyses, to study dynamic changes of the proteome in the small intestinal mucosa of IUGR piglets during the nursing period (Days 1, 7 and 21). We identified 56 differentially expressed protein spots between IUGR and NBW piglets. These proteins participate in key biological processes, including (1) absorption, digestion and transport of nutrients; (2) cell structure and motility; (3) glucose and energy metabolism; (4) lipid metabolism; (5) amino acid metabolism; (6) mineral and vitamin metabolism; (7) cellular redox homeostasis; (8) stress response; and (9) apoptosis. The results of our temporal proteomics analysis reveal continuous impairment of intestinal development in neonatal piglets with IUGR. The findings have important implications for understanding metabolic defects in the small intestine of IUGR neonates and are expected to provide new strategies to improve their survival and growth.